0 



Europaisches Patentamt 
European Patent Office 
Office europ£en des brevets 



© Publication number: 



0 316 048 

A2 



EUROPEAN PATENT APPLICATION 



© Application number: 88202503.4 
© Date of filing: 09.11.88 



© mt. ci*:_G06M 7/00 



© Priority: 12.11.87 QB 8726478 

© Date of publication of application: 
17.05.89 Bulletin 89/20 

© Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI NL SE 



© Applicant: UNILEVER NV 

Burgemeester s'Jacobplein 1 P.O. Box 760 
NL-3000 DK Rotterdam(NL) 

© BE CH DE ES FR GR IT LI NL SE AT 

© Applicant: UNILEVER PLC 

Unilever House Blackfriars P.O. Box 68 
London EC4P 4BQ(GB) 

© GB 

© Inventor: Giles, Alan Frederick 
63 High Street Hail Weston 
St. Neots Cambs. PE19 4JW(GB) 

© Representative: Keppels, Willem Richard 
Engelbertus Gerardus, Ors. et al 
Unilever N.V. Patent Division P.O.Box 137 
NL-3130 AC Vlaardingen(NL) 



© Measuring apparatus. 



® Apparatus for detecting and counting flowable 
particulates having means for feeding these par- 
ticulates at a uniform speed through a measuring 
area, defined by radiation emitting and sensing 
means which are arranged in a plane transverse to 
the feeding direction of the particulates and such 
that an even number of fan. shaped, overlapping 
arrays of sensing beams can be generated between 
the emitting and sensing means, each pair of arrays 
Shaving two lines of symmetry: the one connecting 
qq the convergence points of the fan shaped arrays and 
^fthe other being the perpendicular bisector thereof. 
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Measuring apparatus 



The invention relates to an apparatus for de- 
tecting and counting flowable particulates compris- 
ing means for feeding particulates at a substantially 
uniform speed through a* measuring area, defined 
by radiation emitting and radiation sensing means 
being arranged in a plane transverse to the direc- 
tion of travel of the particulates and connected to 
computing means. 

Such apparatus is described in the European pat- 
ent application no. 0.207.567 of the same Inventor 
which is included here by reference thereto. 

When using such an apparatus care has to be 
taken that the particles are caused to flow along a 
well defined path and that a rather fine grid of 
parallel radiation beams in at least two crossing 
directions is used. 

The first requirement puts a restriction on the 
throughput of the apparatus, the latter requirement 
cannot be easily met because of the physical di- 
mensions of the radiation emitting and particularly 
the sensing means. 

The invention seeks to lessen or remove these 
disadvantages and restrictions and to that end the 
apparatus as described hereinbefore is character- 
ized in that the radiation emitting and sensing 
means are arranged such that at least one pair of 
fan shaped, overlapping arrays of sensing beams 
can be generated, each pair of arrays having two 
lines of symmetry: the one connecting the conver- 
gence points of the fan shaped arrays, the other 
being the perpendicular bisector thereof. In order to 
improve the particle discrimination, the apparatus 
in a preferred embodiment, is provided with emit- 
ting and sensing means, which are arranged such 
that fan shaped arrays of beams in a rotation 
symmetrical arrangement can be generated. In a 
particularly preferred embodiment of the emitting 
and the sensing means the ones are arranged at 
the vertices of a regular polygon having an even 
number of angles and the others about along the 
sides of said polygon. 

Most commercial radiation sensing means have 
a total sensitivity angle of about 60" and therefore 
a suitable arrangement at lowest expense can be 
obtained if the above . mentioned polygon is a hexa- 
gon. 

Generally speaking the sensing elements to- 
gether with the amplifiers used in conjunction 
therewith require more space than the emitters and 
in that case it is preferred that each fan shaped 
array is delimited by one sensing element and a 
plurality of emitting elements. 

Again for better particle discrimination and re- 
liability of the results the arrangement of the sens- 



ing elements and the emitting elements is such 
that the axis of maximum transmission of each 
emitting element coincides with a direction of rela- 
tive low sensitivity of a corresponding sensing ele- 
5 ment while the axis of maximum sensitivity of said 
. "element coincides with a direction of relative low 
transmission of said emitting element. 
Particularly preferred is an arrangement wherein 
the one kind of the emitting and the sensing means 
10 is arranged at the vertices of a polygon each with 
its main axis directed at the opposite vertex and 
the other kind of elements along the sides of the 
polygon each with its main axis at right angles to 
the respective side. 
is A more thorough understanding of the inven- 

tion may be obtained from the following description 
taken in connection with the accompanying sche- 
matic drawings, in which: 

Fig. 1 is a schematic drawing in perspective 
20 view of an apparatus of the invention. 

Fig. 2 is a simplified diagram of the arrays of 
radiation used in the apparatus of Fig. 1. 

Figs 3 and 4 are alternative embodiments 
shown in the same manner as in Fig. 2. 

25 

Figs 1 and 2 illustrate a preferred embodiment 
of the present invention in which in a regular hex- 
agonal support 1 radiation emitters 2 and sensors 3 
are arranged, the sensors 3 at the vertices each 
so with its axis of maximum sensitivity 4 directed at 
the opposite vertex and the emitters arranged 
along the sides of the hexagonal support, each with 
its axis of maximum emission 5 at right angles to 
said side. Both the sensors and the emitters are 
35 connected to a computing means 6 for controlling 
the working thereof and for computing the informa- 
tion obtained from the sensors. Feeding means 7 
for feeding particulate material through the center 
of the hexagonal support 1 are arranged over said 
40 support. 

Fig. 3 schematically illustrates the most simple 
embodiment of the invention: two sensors 3 are 
arranged opposite each other with their axes of 
maximum sensitivity 4 coinciding. Next to each 
4S sensor 3 along lines 8 extending at right angles to 
said axes 4 a plurality of radiation emitters 2 are 
arranged, such that their axes of maximum emis- 
sion are parallel to the axes 4. 
This arrangement of sensors and emitters is defin- 
so ing two arrays of fan shaped sensing beams 9 
which arrays are symmetrical with respect to the 
line 4 extending between the sensors 3, being at 
the convergence points of the arrays, and with 
respect to the line 10, which is the perpendicular 
bisector of said line 4. 
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In Fig. 4 an alternative embodiment is being 
shown in a square arrangement, the sensors 3 
being arranged at the corners of a square and the 
emitters 2 along the sides. 



Claims 

1 . Apparatus for detecting and counting flowa- 

ble particulates comprising means for feeding par- 10 
ticulates at a substantially uniform speed through a 
measuring area, defined by radiation emitting and 
radiation sensing means being arranged in a plane 
transverse to the direction of travel of the par- 
ticulates and connected to computing means, char- 75 
acterized in that the radiation emitting and sensing 
means are arranged such that at least one pair of 
fan shaped, overlapping arrays of sensing beams 
can be generated, each pair of arrays having two 
lines of symmetry: the one connecting the conver- 20 
gence points of the fan shaped arrays, the other 
being the perpendicular bisector thereof. 

2. Apparatus according to claim t, character- 
ized in that the emitting and sensing means are 
arranged such that fan shaped arrays of beams in 25 
a rotation symmetrical arrangement can be gen- 
erated. 

3. Apparatus according to claim 2, character- 
ized in that of the emitting and the sensing means 

the ones are arranged at the vertices of a regular 30 
polygon having an even number of angles and the 
others about along the sides of said polygon. 

4. Apparatus according to claim 3, character- 
ized in that the polygon is a hexagon. 

5. Apparatus according to claims 1 to 4, char- 35 
acterized in that each fan shaped array is delimited 

by one sensing element and a plurality of emitting 
elements. 

6. Apparatus according to any of claims 1 to 5, 
characterized in that the axis of maximum trans- 40 
mission of each emitting element coincides with a 
direction of relative low sensitivity of a correspond- 
ing sensing element while the axis of maximum 
sensitivity of said element coincides with a direc- 
tion of relative low transmission of said emitting 45 
element. 

7. Apparatus according to any of claims 3 to 6, 
characterized in that the one kind of the emitting 
and the sensing means is arranged at the vertices 

of a polygon each with its main axis directed at the 50 
opposite vertex and the other kind of elements 
along the sides of the polygon each with its main 
axis at right angles to the respective side. 
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® Measuring apparatus. 



© Apparatus for detecting and counting flowable 
particulates having means for feeding these par- 
ticulates at a uniform speed through a measuring 
area, defined by radiation emitting and sensing 
means which are arranged in a plane transverse to 
the feeding direction of the particulates and such 



that an even number of fan shaped, overlapping 
arrays of sensing beams can be generated between 
the emitting and sensing means, each pair of arrays 
having two lines of symmetry: the one connecting 
the convergence points of the fan shaped arrays and 
the other being the perpendicular bisector thereof. 
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